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(57) Abstract: 

PURPOSE: A two channel memory system is provided to 
increase an operating speed of a data bus and to expand the 
width of the data bus easily. CONSTITUTION: A memory system 
includes a system boardOO), a memory controller0 1 ) , a 
plurality of the memory modules(12a, 12b, 12c. 12d). a 
common control and address bus(CAB) expanded from the 
memory controller, a data bus(DB1 to DB4) of a first channel, 
and a data bus(DB5 lo DB6) of a second channel. The data bus 
(DB1 to DB4) of a first channel is expanded from the memory 
controller and is placed on left side of the common control and 
address bus(CAB). and the data bus(DB5 to DB8) of a second 

hanne is e Panded from the memory controller and is placed on right side of the common comrq. and address bg 
(CAB) The first group of the memory module are mounted on the data bus of the first channel, The second group o 
Ihe meZlodu,e are mounted on the data bus of the second channe.. and the first and the second groups o. the 
memory module is shared the common control and address bus. 
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40| DH2a ES&Ofl OlSMSb fcHffl. 91 4PI tifi gj£^¥£f 4PI WEI A|0|0|| 22£lfe 731 CH SJ 

oisaj^ w±s ^bism. 401 sioi a oisan^ w±m mm wwm a?\ ^ 0112 

EISA OB Alexia §>2 2,^a£f £31 QBSaSXISOl WfflSI #^a£J0|| $xf2|£S £513 

a. 

CUSS 

£1 

SAffM 

S ttSS) At Ai | & ggoiAH oig£| fe aQ gg 6 | 0|6HS|}| 9I8IOI 2} 22°! 2}B& ggOl fl| 

saa. 

£ 18 g vs-si hi 1 a] ai oil oil mm DiiEa ai^ss uamfe 29 

£ 2e £ 1011 EA|@ Oliea 2S2J &/fl 2S2SAH a &3 0II CBS MlSa 211 UaUlfe ES 
£3§ E 1011 EAia fi ttBOII (DM DIISBI A|^S£| SE BHtfgfBIS UQLHfe ES 
E 4c S ^SS| 7312^ AI Oil Oil G}c DBS a • AI^SS UQLHfe E2 

E 5b E 4011 EAIS S ttg2| fll2«|A|0||0fl IDS DOS a A|±B2| fiE dBd&SS UEUIfe ES 

E 68 E 4011 EAIS ttSSI 39I2AIAIOHOH CQ-S WIS a AI^U2| QS SE bHdg, h aS UEUb E 
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s ass fflieai ai±b at oiisei ssoii as 312s. 4 si si 01 » cMsaii m±s ssstb 2JH« 
chi s e.i M±m 91 01 011 xiisab oiisei sschi as 2101a. 

□ SB MSEISXIte ?S 223a 91 01 Oil 3ISS CN8990II 138 *p2 SSOI. S£ g 

sa AiiBa g^oi g&MEisat ?s 2^aon ggs ^2 was cm sp. 3 aa gsa 
AiiBou/H ggjxiEisxia oiisei&xi aa s^sa xioia gg a 31112 2*20* , asoiib 0112 
bis a si ss*£?i axil usa AiiBa s^s Heat aejoi an sip. 

01 chi aa s#a AiiBa sa^ES tf#Ai5i3i %m 2^ oiiseisxioii as e?se* oiuei 2s 
^ chisei AiiBoii as 2931 si^as 21a. 2#fe oiieei AiiBois esq ai yon a bs aioia 
a gjs^tf 4= sib ogs a ?ssat a 01 sci. diiebi AiiBa 2^as ^shah^ ?afici£ en 
2^ dhepsxpi 3Hi k acH0f axis, 01a e*n oiiEEisxia 01a 2i¥S aasite as* ejaaoi 

iS 2^SfSf 4 2!fe ODE El Eg Si tH^a ^(Architecture^ OH^ gSSIP. PAIgfSH 
bHX|3|# SI tfli#CHI OIIEEIgXISS SSfSW flffl A|g3fe CHISEI £i3 ?33|30| 0H¥ gQSI- 

a. 

S3 DIIEEISXIS¥E| Si^Bfe aiOiaa SJS UBUfc CH34(Banclwidth)g QIOIH W 

ia 4a mseisxi si aioia m±a sg^soii assa. cjioieh mi4g ai^b oiisei s^a 
^£i5joi s^joiu m^d^a sz^ei hhxisoii iss g»soi. aioia mia ss^Ete aioia w 
xoj s^isjgj a^oii asH a^acf. peiah ae«=# g#Aia3i ^ohah^. 4 oiisei ai±b 
a 2^aa ash Ait ssa ai±b lhchiah diisei ge?2£ bss eia gas sens oisa2 2 
^aoiiAH saiAiHt oiepw a3iaej msmm ei4aiij 4 a^ bboi s^acMot sa. 



BtSOl 01 ¥ 22 II of ^ 31**1 MM 

a a ah g ttsoi oi¥2»mfe 31^3 aib aioia aia §^ei b#ais 4 212 aioia mi 
4S §oi8f?ii atss 4= 21311 at chisei ai±bs issife ai aa. 

h bboi oi¥2»sife ae a s 3 aaib Qioia tn^a §^^ei s^aiu 4 2i2 aioia 

S SOI8f?|| 4 21511 81^ OIISEI S^S ISSIb Ql 210. 

mgsi at 

a s 3 asi« g^sia ?is s ^sa a agfoii as oiisei ai^hs. ai^s me, #a ai± 
m ME^a oiisei sua, #a ai^b ME^a ^^5na oiisei ess, #a oiisei =m»ehs 
^a sf§a^ aiw sj (MEai^ #a diisei ss»Ei£¥a «iss3 #a es sich sj 
cHsai^ w±m 94011 bnxia^ naiya aioia h #^i oiisei e^ias^a 

sf§a2 w\ ss sicm si oisai^ s^ss ?^oii bHxiab J3i2XH«a Qioia w^si ? 

HI8lfe 31S 4SES SP. 

48i &a oiisei sssa aias #a an snug gioia tn^soii saian #a chisei sua 
33125 s #a i2xn^a aioia w^schi s*iaw #a diisei 21121 sns sj xii25s #a ss 

fllCH Si CMEai>: S^SP. 

#31 OIISEI S5S8 ^¥SSO| MS. i§3£^ UHxia2. #31 «150|| ^Sfe CHISEI £113 # 
31 JII250II ^8lfe OIISEI S1S0I >M£ 2xiaE«l t)Hxl£!P. #31 39115011 ^8lfe CHISEI S5&j» 
#31 SI25CHI ^8|fe DIISEI fiifg §||t lEH(Type)* 5f3IP OIEI(Mirror) §a aa SEH« 
3>feP. 

#3i 3i#5! mai BS8I3I a» s &sa ae eh^chi pe chisei Ai^gg, ai^b as, #31 ai 
ME#a diisei s§ia , #a AI^B as#a ^4=3Ha CHISEI SMS. #3| diisei s§ia 
s?a afSEife s§ icm si asai^ ai. #31 chisei ena^a s^sas #3i s§ ich si 
asaii mi£i ma sas ^sss a? sens sm^ ggs bHxia^ ansiaa aioia bH^s 
si Bi2JHtia aioia tn^ss ^uisife sis 4§es sa. 

481 #31 OIISEI SSSa 31158 #3| 3EH1XHBa Ql Ol El tHiSOII §^B2 #3| DIISEI 2il°l 

73I258 #3i J3i2XHBa aioia misoii #siaa #3i chisei sssa mi5 sj xii25S #3i se 
mo\ si (MEaii wis s^sich #^i 115011 ^sib chisei sssa #31 125011 diisei 

SSSOI »fl 2 CHS Sfpii! bHXiaP. 

#31 PE 3IS2I aiS ^#8151 ?IS S ttSOII PE OIISEI 21c , #31 CHISEI SS#OII Olgeg 
b 440Ha DIISEISXIS, #31 DIISEI SSa SB Oil flflSIW AliH SE#a 3)^1821 
S§(interconnect)3|3l AS t!i £JS^¥, #31 CHIEEI SS#CHI DFSMat Hiffl, Si #31 ill gj 

i^¥£i #3i ma aioichi ssab icm si oisaii mil ?hisi2. #31 km si oisaii wis 

SS dm3^ #31 at OAS El 3X1 00 AI2IXI* 5>2 SJ^aE4 #31 0)|SEI#XIBO| #51 101 Si OiEai 

i WiOII ^Xf2!SS Siafe 3JS 4§E£ SP. 

#3i mo\ si oisaii mife, #3i urn st^?£i smsi s^es ssh a^acM #3i mas as 
? #31 <Ms a^^^a siua s^as ssh u?jt ¥Eit¥ iehs ssaau #51 ai 

ii ss#a icm si cHsaii wis^a S3iab iaa sois s#sp. 

ES #31 2| OIISEI ESS, 2|2f #31 i!s SS^¥a gj^Sa S^S! AIOIOII f?S ¥Eii¥ §EH£ 

ssaa 3che siaa oiisei 9x1 011 aaa^ ^^5Ha aioia w±s a ?bisp. 

#31 km si oisaii tHia #31 mfflb #31 <y§ gj#^¥3i ?ixi8ife #31 oiisei ssa sea 

>»xitj>stoi sn*i n-fjrui Hiifian ccsi- ai-ti mioai osakvi ami hjiu ruAimi aiiTi^cj-ti niapa 
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¥ SICK 

S BfS3f S »S2I SSI- &2| 2!§ SI S SfSSI 6IAI0II 2I8KM ggab ggSI 0I8H8PI 91 

SHAHfe S tfasi Hfg2!& 41 AIOH OIIAISIb §¥ E2! % §¥ ESOH ^IXHS! LH§S &E8K*0t°J 

»a. 

01 W. §¥ei ESI SE81-01 S BfSSI bHf*!ei aiaioiis as»£iu, S 1^1 g All 81 «gef 
P. 2f £2011 HAIS 8tt& SrE¥£fe Stttt ¥XH» Lf&yjO. 

£ 1S * tt83 XR1«|A|0fl0| DJ5 DflSE-l Alia* UEUflte ES0IP. 

£ 11 SS8IB. S HM^AIOIIOII CDS OIISEI AliaOHAHb. Alia SE(10)£S| i§S| 91 XI 

Oil NISEI SS»a(11)3f S*rS2 DIISEI SE»E|(11)S¥E| §§ 1CH Si.OiEaii W±(CAB)3r Sf 

sea. Eff aoia jhsoi ss siot si oisaii wi(CAB)i g^ss gr^on §ei*! u^oisa. 

□AlttflH SMHItfSI QIOIEI bHi«(DB1 LflXI DB4)0I OIIEEI S§=»£1t11)S¥E| afSS-01 SS *HCH Si 
Oisaii tHi(CAB)! g£SS 94011 HHXISa. Ql 01 EH miS(DB5 Ul XI DB8)0I Oil SSI S 

S»a(11)S¥EI H-gSCH gg HIOI Si CHEaii bli(CAB)» g£££ *A0I| UHXIBa. OIISEI Eg 
«2| ai15(12a.12b)S SMXHtfSI QIOIEI lHifi(DB1 LHXI DB4)0)I §^92 DIISEI SSfiSJ 
J3l22(12c.12d)S SI2XHS2I QIOIEI mil(DB5 LHXI DB8)0II S*Sa. 

OI0U DEI S BtS°J >j 141 AIM Oil GJS MSEI AliBMAJfe Alia SE(10) &MAHSI Ql 01 El tfi^OI 
MSEI Ess SMA|£| QIOIEI Wi ^2| 2M3I 9B. EErA) 0123 ig°| MSEI 2111 AISSKH 
MSEI A|ig£| ¥gO| Z>1^6fC1. 

£B S ttSSI ail^AIWIOII 0>B MSEI AliBOH/Hfc 2S MSEI SSS(12a,12b.12c.12d)0| s&oa 

9ixi5ife ss ich si oisaii wi(CAB)» s*a-a. oia »oi nn*Hy sj ni2XHyoii s*rst sn 

MSEI ESSOI 58 390I Si OlEMi bHi(CAB)* SSSfe 3¥b a* XHtfOI ^D2|2J HI01 Si CMS 
Mi tHi* Sib 3¥M blohOi MSEI SS«B|(11)2| B¥2f Alia ME(10)^2| 41 3 

iAi^icM, oi on nisi Alia seoossi as wise ziBSHxib ssoi aia. 

Alia S*A| 0IIS£l SS«(12a.12b,12c,12d) 4f2| MSEISXISS OiEai£)SPI 9)& CHEaii 

0DSBI9XISS 38CH8PI flfi XIICH^J^a. OilgiQI Slg(Commands)OI flIOl Si CHESli 
tHi(CAB)» SSH MSBJ SeB£|(11)S¥H OIISEJ S#S( 12a. 12b. 12c.12d)S E£SQ. QIOIEI AJg 
aiXHtfSI QIOIEI mifi(OB1 LHXI DB4) Si XH2XH^°I QIOIEI biiS(DB5 LHXI DB8)1 SSH 0HS£| 
EM«a(11)S¥E| 0IIS£l SS6(12a.12b.12c.12d)£ ife OIISEJ Sall(12a,12b.12c.12d)S¥9 Oil 

eei aM»a(iDs . 

mm B ttSSI a 1 At AIM Oil me OIISEI AliaoilAl. OIISEI Ss(12a,12b.12c.12d)S^ fllCH Si OJE 

aii Wi(CAB)2l ¥^10| AH£ ISSE^ HHxISS » 15011 ^Shfe OIISEI 

SSS(12a.12b)jlf XII2S0II ^Sfe OIISEI SgS(12c, 12d)0l AHS ixt9£^ HHXISCI. 01 Oil OJE} Oil 

eei Aiiaoi axisffe a»si 3^i^h sisw Aiia lh°i jgieta a as eon diisei Aiiaoi 2! 
isi until 4= 2ii= s§oi act. as s^ss ch a?8 goi s^ys^ qioiei mi s^cmiah 

OIISEI SS2.KHI *S& 2.^01 SfSSESMi, 1 &SOI SCf g0|& §§0| 2iD. 
E 2fe E 1011 EAIfi OIISEI SS°I #41 ESESAI B ttSOfl EIE OIISEI Sii UEHJIfe ESOI 

a. 

E 21 SiShS, S lie OIISEI 2fi(12)S, ^4=3H°I 0||SEISXIS(20a LHXI 20d). 11(21). 

^DHSi QIOIEI tHiS(MDB1 LHXI M0B4), 101 Si OiEaii fcHi(MCAB) , Si Wffl(22)M SdleiCL 

OIISEI §XlS(20a LHXI 20d)S DIISEI 2S(12)#2| i§°l AXIS OH OlgSSH. QIOIEI tHiS(MDB1 
LHXI M0B4)S ¥Eii?(Short Loop-through) 1EHS g(21)21 0HSEI§xl§(20a LHXI 

20d) AIOIOH 11(21)8 ^5 E!s^¥£/d DIISEI 2s(12)£) SB 00 9l3:IS1Dj Alia fiEfer 

£1 ^aiH21 ^1S^?I 9)Si XOICf. 

DIISEI Sfi(12)0| E 1011 SAIS! OIISEI AliaOH §Sifi ?J¥ CHISEI SS(12) £21 QIOIEI 
biiS(M0B1 LHXI MDB4)8 Alia fiE(10) £2| DI1XHg£| QIOIEI tHiH(0B1 LHXI 0B4) Efe il2XH^ 
SI QIOIEI HtiS(DB5 LHXI DB8)CHI SiSQ. Eff OIISEI ES(12) #S| 10) Si CHEaii tHi(MCAB) 

t Aiia seoo) #21 xhoi si oisaii mi(cAB)oa sasci. 

flIOl Si OiEaii bHi(MCAB)£f bHffl(22)fe S(21)0I 91 XI SI &«3 4=2J&tfSJ ffH(E 20||/db ¥4 

a) s xi oil bHxias, 101 si cnsaii wi(MCAB)b ss ¥E^¥ sehs s^gs 13(21)21- 

bHIH(22) AIOIOH &£&Q . fcHH|(22)2| S^EOHb tHiEtej Eb iEjS(MCABB)^! DIISEIS 
XIM(20a LHXI 20d)£. 101 Si 0)E3li tHi(MCAB)M <i!s3| Uiffl(22)M ^S| 2| 

OIIE£l§«S(20a LHXI 20d)0|| i!§a AI2iX1« SJS 8J^3£?, kHiEJ-2! Eb iEI «(MCABB)OII ^X1 
5|£i Wffl(22)fe 731 CH Si OlEaii b1i(MCAB)i* dS2| #^E( Integr i ty)» 8&AI 

9PI 9lei 2SSAI WK(22)a CH4I8I0I aiXliEi^l Afgl ¥ 21 D-. 

0) Oil D£| fi feSCHI U}E OIISEI SlOIIAHb, Alia S^AI 0H2£ISXIS(20a LHXI 20d)0l i§& A| 
Zmm SiS ^Xl^iSS §2MSSMI 0||SEISaS(20a LHXI 20d)0| SAIOII QIOIEI* s^st- DH UEIU 
fc S¥IH i9IS SS (Simultaneous Switching Noise)0| &§190| H^§si ^£01 ^HdaCf. 

&B E 2011 EAIS OIISEI SSOIIAHfe XHOt Si CHEaii Wi(MCAB)^l ¥Eii¥ SEHS SSB § 
¥^1 SAI3S12U, XHCH Si OlEaii B1i(MCAB)fe iSS 1EHS SSS ¥ 2iDf. ¥H^¥ SEH 
SI fl| 01 Si OlEaii tHi(MCAB)CHIAHb. E 20HAH ft ¥ S150I Wi^S^I fiS(21)2| S1US) gJ^BS 
S8H OIISEI SS(12)S SJ§S3CH bHffl(22)B ?1S! ¥ E3(21)2| S1USI S ^B« SSH DAI U^fb SEH 
* 3>bD. BIB Oil iE1« SEHSI IHOi S! OlEaii tHiOIIAIb. 731 04 S! OlEaii bli 81J= ^ 
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ns si eh a si ia a! a£ai± ±aafe ai±h seuo) &a ss »ich a aEai^ m£(CAB)s 

¥EI SEH1 SJfeCf. 

£B E 1 CHI EAIS 8 tf82l H1 1 4' Al Oil Oil E8 Oil SSI A|±H g| E 201 EAI8 DBS SI £§0IAHfe 
8 SEH2J 0101 H W± ?23| XHSSa. S8 ¥Ei±¥ IEH2I 01 01 a a± ^50l|Alfc E 1 

2| HI 01 EH tH±S(DB1 LH XI DB8)£| SttfSS UatH 3 XHS 2* Oil SSI SSS(12a > 12b,12c.12d)« 3IS 

xis^ ygog Qioiasi smoi a^asa. oibh ^ oiissi sh§0|ah;= e 2011 ah m 4^ asa a 

±dS3| SB 0ISSI Sfi(12)3 S3S0) 0ISSISX|g(2Oa LHXI 20d)S 3i£! * OAI 301, 

01 algous H(2D2i aaa em a at aaa xi ^i so. 

aa tfasiasoi e 1011 SAia s i*ga sngAioooii me 011 s si Ai^soimfe, huxhsoii 22a 

fe 11221 OIISSI SH{i(12a.12b)a SI2XHB0I SSais W2S2I ME2I HS*(12c.12d)0| §IU3 § 

s ia g asai± a^(CAB)« sssia es ioi a cHsai± a^(CAB)i gass a^ra 

-AH-AHS CHSOI SEf UHxISa.' 01 Oil ©a E 2011 EAI8 S(21)0|AHa SI £<APhHI15£l OIISSI S 
SS(12a.12b)j» 122a OIISSI SsS(12c, 12d)0|| AH AHS aCH&»S£ HHg£|31l SCf. OIS 2JSF01 
Oil ESI SS*(12a.12b.12c.12d)2| M0\ g CHE fill ^ a^(MCAB)fi 91 £Jg^S{IO| a± gfefSS U 
&8I HH 5tl El XI &71 3CH a±HH<y0l SUP! ttglS 4= SICK 

0121 &8 811 SH2SPI ¥18101 SHa S83I AHS HIS SEH2I Oia 01 Dl XI (M i r ror Image) 8 2i 
i£l 3D 8101 A|gl 4= SICK 3SHU ^3|XI SEHa Sill £X\o\3. a^SFfe 38 S!313| 

&»sife §21 esoi act. aaAH &3ixi 9 eh 21 rasa sssaoi ais^ 4= as^ s bsoiiai*= 

E 3011 EAI8 d|2l £E HHdSfSOl 0|§8Q. 

E 38 E 1011 EAI8 B 8fg2| »|1^A|01I0II ft8 01 ESI A|±g2| SE UHd^SS UEtUlte EP30I 
a. OPIOIIAH 108 A|±B 2E1 aaa2 S5Ba 22a LHXI 22dfe 21 ±2iM0l §sf3fe 

s^s aatscK 

E 3s S58IH. 0IOia W^S(0B1 LHXI DB8)8 3d SI ENS HHdaffl aHOO §# la K a£0l± 

a^(CAB)^ 588 sais §maa agstb gas uHdaa. 0121 a a m&m j\&&y& si3i 9\o\ 

01 E 2011 EAI8 OIISSI SSOHAH JHCH ft aSfill^ a^(MCAB)2| &J^a2f #^S0| affi(22)» g^j 
S3 AH 3 &CH50II ?lxl8IE^ dHxIsa. 

01 OH aa » OIISSI SS. Oil a SI S^(22d)0|| SSfSfc OIISSI SS0HAH2I xhioh a aE£H4: 
a^(MCAB)2| S^SOI B.H3I&S2I 2 HH§S S>fe a^ OIISSI SS. OB a 01 S3(22a)OII gsfSfe Oil 

ssi SS0HAH2I ma a asai^: a^(MCAB)2i si* sat &8 xisoii amsipb bo. ss ai^u a 

£(10) 6KW/clb £ 30JI EAI8 ti\St 1tO\ ¥ S^Q||AH2| Hia Sd aEfill^ a±(MCAB)2| g^eai la 

a asfiii^ a±(MCAB)2i zmmm ahs 2id^ss a^Ai^a. 

aaAH urn as uH^saoii 2isia e 1011 eais » tfS2i haiaiouoii a8 mis a ai^u 
011 tPixi saa ms si ssoi aisi 4= aa. 

e 4= s sfsa hi 2^ ai 011 on mm 01s a ai^ss uaa=r EEioia. 

E 41 S58IS, S tfSSI XH24'A|OII0I E8 0ISSI AI^HOjlAHfe, A|±S SE(40) 6f2| AM 

011 fflissi €8«a(4Da ssfas mssi sM»a(4DS¥a ss xhioh a asai^ a^(CAB)^i % 
ssa. e& mnusi 0101a w^ikdbi axi db4) a ngqitfsi 0101a a^e(DB5 lhxi dbs)oi oh 
ssi 88ea(4DS¥a «fss2 xhioh ai asa^ a^(CAB)a s»a atifi ssfss S8 nas 
§ha^ HHxisa. fflissi sniia ai2(42a.42c)s xiiUHwa 0101a a^M(DBi lhxi db4)0i 3*ta 

2 misa sMua xii22(42b.42d)8 i2»iya aioia a±s(DB5 lhxi db8)0i s^aa. 

oi oil aa s ttssi xhi2^aioiioii ms misa Ai^ion/dfe xhh^aioiioh ae misa Ai^soiiAHa oi 
a^ixis ai^s se(4o) m\Msi qiois a^^oi ms a ai§ ^oiiAHa 0101a u\± ^a 2aa 
sa. a si ah uissi ^ga rasa ein Aigsia sa^ rasa Ai^ua ?aoi aisaa. 

Sff S i^Sa SI26IAI0U0II a8 0ISSI AI^UOIIAHfe S8 aiSSI SHS(42a.42b.42c,42d)0l g&OII 

?i«8ffe a 01 si asai± a^(CAB)e ssea. s& 115011 ^sife rasa sus. = 111 
ya 0101a a^s(DBi lhxi db4)oii §arsfe rasa Srss(42a.42c)a XH12501 ^afe rasa sn 
hi, ^ xii2iaa 0101a a^«(DB5 lhxi dbsjoii ssrsife rasa sMH(42b,42d)oi Has aa 

*! ill dHXI8a. 

oi oil aa s »asi 12^1 ai 011 011 a8 rasa Ai^aoiiAHfe h^aiohoii a8 rasa Ai^graAHa 01 
S3UIS rasa S8iia(4i)a ei4-a ai^b ME(40)^a a±ds 4=^1- &iao. se S8 ras 

SI SgS(42a,42b,42c,42d)0l 8IHS bHXISSS OIISSI AI£BO| xKXI Shfe gftfa 33131 2,^3 
a AlifSOl »XI8lfe S2I0I 0H8 2fS« A|^H_fiE(40)6l£| dSbHxIE ^ffioHXIfe §§01 aa. 

61 H E 401 EAI8 XH2HWAIO0OII ©8 0ISSI A|±S0||AHfe S8 0ISSI SS*(42a.42b.42c.42d)Ol"ai 

dHxiass e ira eais xnn^Airara a8 rasa Ai^gra oisi-oi on ssi sn&a la a a 
sai± a^3i n 9501 as n&m mu I'bci. s 401 eais xhi2^ai oiichi a8 rasa ai^sohah 
fe, xni4!Ai0i0iAHa a&3ixis 0101a a^sa xna » asai^ a^3i &8 ^s^^ sas is 
afe ns si sia 0101a a^sa g8 §as isaa 1a a asai^ a^3i ias 

tas tsaur rasa ssoi dsi^jss Afsi 4= aa. aaa s 401 eais xhi2^aimi0i ®e 01 
ssi Ai^sra Aisafe rasa suraAHfe, 1a si asai± a^a aa3i e 201 eais rasa s 
mm ea sua 59 ssnra uHxiaa. 

E 5= £ 40I EAI8 S tfasi XHI2^AI0|0| E8 0ISSI AI^Ba ME dHd&SS UEHJIfc ESSS 
AH SoDIMM(Small Out-Line Dual In-Line Memory Module)0IAH Aisa^ SMD(Surface Mounting Device) 1 
oi a^i= A^ss^ 33sniri- c fis c Am cais h etwoi tji i mi mi mm mio = i uabioi ns 
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UHti^SS UEJLHfe E 23 2 £ AH gy32£ AlgSb DIMM(Dual In-Line Memory Module)°l ^m- 
S (Through-hole) i?i!S AlSff 390ICI. 0|3|0||AH SfSSS 52a mil 52d. 62a UIXI 62db A|±B 2. 
E§0||A1 EH £3!10| S*f£lb S^S UEJfcHQ. 

SoOIMM 18 SMD 95011 2J6H 2^nfOB/H2| SPIES' ^S0| 94=8101 33|3| SfS §§01 2JP. 

■s as e 2§oi ^b ye on 33131 asimisoii sodimm § ±3as Aissib 39011 msK ai± 
iy ss§on/d2i bHi!^ sch 01 s a 3ii if 4= aib §§01 aa. 

0I§ EE! 31- SAflAIODAH 213 &A|0||3r 3HAIS2JCI. OI3IAH fgsi goieoi A|g3StSU, 01b BII 
S iSi gg3|3| SHff ^30IIAH MSa 20130 2|QieS0IU ^8|*!?g?|0|| S tt@o| 

S l§rSI3| fl»0| A|g£ 2!S OILIP. 3EHE£ B 31* BO F °l S§2| Il^iS J\x\ x\E}& 0I£¥E| 
Cl^er ft 2§ff El 4!A|0||3| 3lbSICIb if OlSHtt'SaOIO. (D-SFAH . S agff 3|**j 

HI Sflfe §¥9 i|8tg?g?|°| 3|#3 A|§0|| °|6H §8HH0| fir 330IO. 



HI2I 301 B SfgOII Die Oil J2 El Bfi Oil l§8|b B WSOH WE OISBI AIDS'S QI0I9 

ti\±°\ s^ei s^Aia 4= sin aioia ergon sie ^a^aoii aiaa saoi aio. 

#7; aw »w 
a? a 1 

A|±S SE; 

§3| A|±B ME§£| DHSSI SSfiEH; 

§3| A|±H SE§2| §?4=3H°I HIS 3 EMS; 

§3| OIISSI bMHEH5¥a «r§Hb SS 101 ft CH = air±: tH±; 

§3i ohesi eMaasva at§92 §3i §s 101 si oiebii^ tH±» sass si^oii bHtisb 

J3I1SHBSI QIOIEH bi^S; ft 

§3| Oil SSI SMtEHS^a §3| SS 73ICH ft CHE5II± tH£* g^JE£ 94 Oil BHxISb 

»2flltf2| QIOIH tfl±S§ 9UI8I3. 

§31 on sai Ssssi anas §3i nnxHUsi aioia w±son §^2 §31 dhssi ssssi mas 

§3| 121«2| QIOIEH bH^SOII §Sf£|D4 §3| Oil SSI 2582) H2 ft 122£ §3| SS 101 ft 
•0| = afl± bH±» §98lb 2« f§2§ 61b DOS SI A|±B. 

S?ff 2 

an son sioiAH, $j\ on ssi ens a¥ssoi ahs sssie^ uHtia^ as ^§2§ sfb oiis 
si ai^s. 

St 1 If 3 

J3I1»0B 21 OH AH , §31 112011 ^Srb OilSSI SSS3I §31 122CHI ^offe OIISSI SfilOl AHS 2» 
£IE^ bHxISfe 51s ^§£§ Sib OIISSI AI±B. 

4 

anaoii sioiah, §31 53112011 ^sib onssi smmm §31 122011 ^sib dhissi ens e^§i g 

EH (Type) ■ 5>b 2S ^§25 Sib OIISSI AI^S. 

a?s 5 

fill a Oil SiOHAH, §31 112011 ^Slb DUE SI Sif^UI §31 122011 ^Slb OHESI SUSS 
OISH(Mirror) S°| AHS QE SEHg 5>b 33S ^§2S Sib DUE El AI^S. 

a?a 6 

snaoB aioHAH , §31 n dhssi sus, 

§31 OIISSI S#§0|| OlgE£lb ^4-3H°| DHES|§xlS; 

§3] MS a SSSi'ffBOII ?lxlo|01 §31 AI^S ME§£| ^^EH2f 338131 91 ff £J$^¥; 

§31 DHSSI S#§0|| Dlgeg^ ji 

§31 6!S ^#^¥21 §31 hHffl AIOI0II SSSIb XHI OH §J OlEai bH^B 9UISIS. 

§31 101 S! OIEBII^ Hl^l Bffi <yS3| §31 tHffl* 3|xH §31 2f OIISSI Sfl Oil Al^xll S>2 
3E^ §31 OUSSISXiaOl §3| b|It|S| tt^SI9J0|| bXI^SS 213b 21 S ^S2§ Sib DIISEI 

ai^s. 
a?a 7 

162011 £101 AH, §31 101 ft 01EBII± bH>:b, 
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21 S^SS SSH U3fte B8 ¥Hi±¥ SEH2J 2S IS£§ Shb CHI2EI AI^S. 
8 

9160011 9lO\M , #31 101 SI 0HEBII± Wife, 

#31 ai±i ss#£i #3i ss ioi s oiE£ii± m^s^a g^iab ±as ieh°i as ^§2? 

8ffc Oil 2 SI A|±B. 

a?» 9 

16SKHI £101 AH, #31 2* 011221 2iS, 

2|5| °JS^£| °J^S!3f #^5! A|0|0|| «EHS 1^32 30IS 6H42| CHI S 

EISA Oil 91S£r ^40H2| (301 El- W±S. a ?b|8fe aS ^S°5 Shfe 0JIS2-I A|±U. 

s^e 10 

lesoii sich ah , #3i hoi as oi sen ± w^a #31 miHfe #31 4!t at^?3i ?ixioife #31 mis 

£1 E§£| ffH3f 4*5!£ir£l ffH BflOII HHxISfe aS Sfe US£| A|±g. 

11 

1680II 2JOIAH, #3| OIISEI SS#0|| #31 bHffl CH6I0II E||XI±a3| 01ge£|fe 2J« ^§2£ Sfe Oil 
2 El A|±B. 

12 

AI^B SE: 

#3| A|±8 SE#2| OIISEI 8MSEH; 

#3| A|£S £E#2| ^40H2| OIISEI 2ii; 

#3| OIISEI ESSE-IS^EI 8}#S|fe 101 9i OISSII^ ti\±; 

#3| OIISEI EMMEHS^EI S}#£|12 #3| SS HI Oi % 0|EE||± W^°l SBIfi »»2S 

mens smai bHxmb niflusi ei oi ei u\±m si 121^21 qioiei w^ii ?aism. 

#31 0II2EI 2SS2|nfl|158 #3| 111^21 QIOIEI tH±S0|| 9^32 #3| DIISEI 2SS2I 1258 

#31 121B21 qioiei m^soii s^as #31 chisei 2SS21 lie si 125 s #31. se 101 SI 
otsair^ m±s s^§iw 401 115011 ^gi^ oiisei 2&5j» #31 125011 diisei 2ssoi 
sfl laoi^. sm»! ags wasfe 31s ^sss site oiisei ai±b. 

13 

112&0II 2JCHAH, -fe.01 2| OIISEI SSS, 

feOI OIISEI Sfi^OII Of S MSI if *43H2| OIISEI § JIM: 

#31 OIISEI SM2I §hgO|| flfl SUM #31 A|±B SE#£| a«IEI» 218131 flff £!S SI«B|¥: 
#31 OIISEI E§#0|| 0|g§£lfe Wffl: 

#31 ill ajt^YSf 401 una aioioii ssab 101 si oi=ai± SI 

2f2i 401 gjg^vsi s^eai s^a aioioii S8 §ehs s#s2 3012 musi mis 

sisaoii aaafe ^^3H£i qioiei a\±m =?u\o\n, 

M2eis»*oi #3i wfflsi g^Efeion 2iafe as fs°s sife 0112EI ai^s. 

S^S 14 

113S0II SIOIAH, &OI 101 SI OIEai>: tH^fe, 

#31 ijt Ejg^¥2i sma s^ais ssh gj^aoi #31 wins 3ia ^ #31 s#^¥a sm 

a t^Si S6H U3|fe gf8 SEH2J 2§ 5S2S §fe Oil 2 21 Al^gj. 

S^S 15 

113S0II SIOIAH, #3| 101 SI OtEai^ W^fe-. 

#31 Aiirg as#a #3i ge ioi si oisai^ m^s^Ei g3ia^ ^as gaej as ^s°§ 

Slfe OIIEEI Al^g. 
16 

113&0II 2J0HAI, #3| IOI SI CH2ai^i tH^» #31 WEife #31 0II2EI 2#a S3 Oil HNxISfe 
3iS ^§2S Sffe DII2EI AliH. 

17 

113&0II 2J0UH, #3| 0II2EI 2S#0II #31 WIH d'tiOII BIIIIiE|3l DISMg^ J| igog § fe 
rui o =i iubi 
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18 

oiissi ssoii 9io\M, 

&3i on ssi es&oii Dis§gb *40H2i chissisxis: 

S3i oiissi 2msi eeioi ?uisich ai±b se&si ggs^i as dm ejes^; 

one a ssaoii ois^afe mm; k 
4*31 dm ai^^a spi mm aioioi 0iab xhich si cmeeii^ m^i ^dism. 
&?i bich §j oiem^ m±« sei ys?f ami 2* miaasaoii ai^xh ej» 

BES* #31 DIIESI§X|§0| #31 Hi HI 21 g^SI^OU £x!3££ 3Jg ?§2£ Slfe CHI S £1 

26, • . .... .... .- ... ..... . . .. 

19 

»I18»0B 9lO\M, &3| 3QI 01 » W = EII± bH±fe, 

&31 dm sm^si smsi a^as ssh si^aoi wwm 3isi * 401 dm gj*e?¥2i siu 

21 g^ffiS SoH U3>te SS SEHSI 2!S ^§°S Slfe (HI SSI SS. 

20 

B 189011 SiOIAH. &3| SI 01 £ CMSS||± bH±fc, 

&3i ai^u me#2| hoi si oisaii tn^^¥9 mj\£\s= ^eim gaiei 5se ^§°§ si^ oiiesi 

21. 

21 

XU188KHI SICHAI, &3I at OIISSI 2ig, 

2|2| ^js °j#^¥°i a^ea s^s aioichi ^h^¥ sehs 1^92 3012 sma wis 

SIS XI Oil SISIfe **3H2| QIOIEI bl±« CH ?H|§lfe 2!S ^§25 31b CHISSI SS. 
22 

HI18S0II SIOHAH, 4r3T«BI OT M ' 01 E ai ± hH±a &3| fcHfflfe #3| i!I S#^¥?1 ¥IXI6lfe #31 OIIS 

si sea eea 45!gftf2i em e»oii missfe ^sss si^ chissi ss. 

23 

331 189-011 £101 Al, #31 OIISSI 2M#CHI #31 tHffl CHdOII 31 XI ±031 OlSMab 21 ^§S£ Slfe 
DIISSI SS. 
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